A connecting rod is a link which derives the rotary motion from the reciprocating motion of piston. Many materials are used for connecting rod. Every material has its own advantages and disadvantages, and are used depending upon the engine requirement, purpose of the engine and other factors that matter. In this paper, a connecting rod with three different materials viz. SAE 1141 Carbon Steel, T651-7075 Aluminum Alloy & 4340 Billet Steel, have been designed using CATIA V5 R20 and analyzed using ANSYS 16. Deformation, equivalent stress and equivalent strain of the connecting rod for all the three materials were compared to the same loads.
INTRODUCTION
The connecting rod is the most important links in a reciprocating I. C Engine. It connects the piston to the crankshaft and is responsible for the conversion of reciprocating motion of piston into rotary motion of the crank which is obtained on the Flywheel [1] . Figure 1 shows a usual form of a Connecting rod. It consists of a long shank, a big end, which is connected to the crank and small end connected to the piston with the help of gudgeon pin. The cross-section of the shank, for high speed engine is generally chosen to be an I or H section and circular for low speed engines. The connecting rod is one of heavy links in the engine. Obtaining reduction in weight and bearing high pressure of the engine for the Connecting rod, and maintaining the cost in an affordable range is a challenge for the engineers. Lighter weights will not only offer lesser inertia force, reduced vibrations and decreased overall engine weight, but will also help economically and ecologically, consuming lesser fuel and reduced emissions from the vehicle.
A lot of engineering materials have been developed for obtaining reduced weight for the same strength and stress bearing ability Aluminum alloys, Steel alloys to mild carbon steels. The most common material for the connecting rod is the Steel. Titanium and Aluminum Alloys are used for reduced weights. Generally, the connecting rod is made through dropped forging, since it is a cost effective process. Connecting rods for automotive applications are typically manufactured by forging from either wrought or powdered forged [2] . 
MATERIALS SAE 1141 CARBON STEEL
The SAE 1141 is a re-sulfurised carbon steel. Resulfurised steel means that after refining of the steel, sulfur has been added again to improve machinabilty. The designation 1141 is followed in SAE and AISI systems [3] . The UNS number is G11410. Table 1 shows the composition & mechanical properties for this steel are as under. 
T651-7075 ALUMINUM ALLOY
Zinc is the primary alloying element for 7075 Aluminum alloy. It has good fatigue strength and has strength comparable to many steels. Though it has better corrosion resistance than most of the alloys, it has relatively low corrosion resistance than other Aluminum alloys. It is also costlier than other materials used for connecting rod [4] . The composition & mechanical properties of this Aluminum alloy is given below (table 2): 
NUMERICAL MODELING OF CONNECTING ROD
The connecting rod has to withstand an enormous amount of force and pressure. The pressure due to gas pressure and inertia of the reciprocating parts are mainly the forces the rod has to bear. The other forces acting on it are: The inertia of the connecting rod, Force due to friction of piston rings, and Force due to friction of piston pin bearing and crankpin bearings. Here we have designed the connecting rod for one particular pressure exerted by gas and analyze the three materials [6] .
Following data was considered while designing the crankshaft:
• RPM (N) = 1796
• Maximum gas pressure (p) = 3.15 N/mm The cross-section of the connecting rod is chosen to be I section and the width and height of the section was found. According to Rankine's formula, the ratio of moment of inertia about X-axis I xx to the moment of inertia about Yaxis I yy is equal to or less than 4. By using Rankine's formula, the measurements of the cross section was calculated [7] .
Figure 2: I-Section
The dimensions for big end bearing and small end bearing can be calculated as follows: This gives diameter of big end bearing 44mm. Similarly, for small end bearing we get its diameter to be 30mm
Now since we have the dimensions of the connecting rod, we proceed to design the 3Dmodel of the connecting rod in CATIA V5.
3D MODEL IN CATIA
The 3D model of the connecting rod will be designed on CATIA V5R20. The profile and 3D model are shown below. 
ANALYSIS IN ANSYS 16
The analysis of the connecting rod was done on the ANSYS 16 software. 
RESULTS AND DISCUSSIONS
It is evident from the table that weight is almost the same for SAE 1141 and 4340 Billet Steel but the least weight for the same size of the connecting rod was for T651-7075 Aluminum alloy. The yield strength was found to be maximum for 4340 Billet Steel followed by T651-7075 Aluminum alloy and SAE 1141. Equivalent Stress, Deformation and Equivalent Strain however, showed different results, having maximum value for T651-7075 Aluminum alloy.
The aluminum alloy is the lightest among the three and has a higher yield strength than the SAE 1141 carbon steel, though it has the largest deflection among the three. 4340 Billet Steel has the highest yield strength and minimum deformation under the given situation.
